SUMMARY An electromyographic study of reflex responses elicited by stimulation of an area of skin in the lower limb was undertaken in awake or sleeping children from 3 days to 3 years of age. Recordings were made on the tibialis anterior and the short head of the femoral biceps. In the awake child, electrical stimulation of the cutaneous area around the toes evoked polysynaptic discharges (R II and R III) in both muscles. From birth to one year of age, the threshold for the tibialis anterior was much lower than for the short head of biceps, and the flexion reflex pattern predominated. reflexes during the first 3 years of life and assesses their variations with age and in different spontaneous states of waking and sleeping in order to consider the mechanisms which underlie and control medullary polysynaptic reflex activity. Our results should be compared with those published earlier'2 on the reduction of monosynaptic reflex activity during ontogenetic development and, at any age, during sleep.
In a healthy adult, cutaneous electrical stimulation evokes integrated spinal polysynaptic motor reflex responses.' 2 Two reflex response components are obtained according to the intensity or type of stimulation 6 : a short latency response, R II, evoked by stimulation of group II cutaneous fibres, and a longer latency and duration response, R III, evoked by nociceptive stimulation of group III cutaneous fibres. The study of these polysynaptic reflexes is important in children, especially in the early years of life when motor and behavioural adaptation take place through exteroceptive experiences. During ontogenesis, control mechanisms progressively develop, so that the exteroceptive reflexes present at birth are modified, and Babinski' Prechtl et all" studied mechanically-evoked exteroceptive skin reflexes and their relation to various behavioural states in the newborn. The present study concerns electrically evoked cutaneous motor reflexes during the first 3 years of life and assesses their variations with age and in different spontaneous states of waking and sleeping in order to consider the mechanisms which underlie and control medullary polysynaptic reflex activity. Our results should be compared with those published earlier'2 on the reduction of monosynaptic reflex activity during ontogenetic development and, at any age, during sleep.
Subjects and methods
The 55 healthy children (ranging from 3 days to 3 years of age) examined during this study were born at term and were free of neurological disorder. They may be divided into the following age-groups: 3 days to 3 months (n = 18), 3 months and one day to 10 months (n = 12), 10 months and one day to 20 months (n = 16) and 20 months and one day to 36 months (n = 9). The purpose of the procedures was explained and informed consent was obtained from a parent for each infant.
Polysynaptic reflexes were studied in the lower limbs according to Hugon' s method.56 They were evoked by cutaneous stimulation, using ring electrodes. The negative electrode was placed around the big toe and the positive electrode around the three small toes. Stimulation was produced by bursts of 5.1 ms rectangular electric shocks, separated by a 2 ms interval with a delay of at least 5 s between bursts, each burst being delivered when the muscles were relaxed (it is impossible to obtain constant and regular contractions from children). Recordings were taken using either bipolar surface electrodes or subcutane- (fig 2) . At birth and during the first three weeks of life, the mean of the early response latencies was 32-5 ± 4-4 ms for the biceps and 37.2 + 6-5 for the tibialis anterior. Between 3 and 6 months, the latencies diminished becoming 26-2 ± 3-6 ms for the biceps and 29-4 + 6-6 ms for the tibialis anterior. The decrease in latency be- 3 days-3 months n =17 n =10 n =18 n =18 m= 6-1 + 27 m= 8-6 + 22 m= 6-7 + 28 m= 9-5 3-9 3 months-10 months n = 11 n = 6 n = 12 n = 12 m= 4-9 1-3 m =10-8 -2-7 m= 6-0 1-6 m =10-0 + 4-6 10 months, I day-20 months n =7 n =6 n 9 n 9 infant responses m= 4-6 + 14 m= 8-1 2-4 m= 6 Our results make it possible to obtain quantitative data concerning changes in polysynaptic reflexes during the early years of life. During the first year, polysynaptic reflex responses, which are present from birth, appear initially in the tibialis anterior, a muscle permitting dorsiflexion of the foot, at a mean intensity of 6 mA. Then, when stimulation intensity is raised to 8*5 to 10 mA, responses occur in the biceps, the thigh extensor muscle. These responses have a rather constant latency, with a greater amplitude for the tibialis anterior response. Beginning at 20 months of age, the order of appearance of the reflex responses is reversed, with motor reflex responses appearing first in the biceps and then in the tibialis anterior at higher stimulation thresholds of around 1 1 or 12 mA. The latencies of the responses increase continually, and amplitude becomes similar for both muscles.
These various changes are in keeping with what is known about the ontogenesis of the nervous system. The cutaneous afferents involved in these reflexes3 4 6 gradually increase in diameter during maturation. Likewise, the number of myelinated nerve fibres gradually increases in the sural nerve and the dorsal roots in the newborn human'3 14 as well as in the kitten. '5 16 This development is faster in fibres of larger diameter. These facts could explain why the latency of early responses remains rather constant although a statistically significant decrease is observed during the first 16 months of life; the increase in the length of the reflex arc is offset by the increase in conduction velocities. They could also explain the similar changes in conduction time value over the monosynaptic reflex pathway.' Progressive inhibition of the dorsal flexors of the lower limb seems to be in accordance with clinical findings, in particular, in accounting for the disappearance of Babinski's sign in the young child. It has been shown that Babinski's sign'8 '9 is part of the flexion reflex,2 20 being in man comparable to the defensive flexion reflex after nociceptive stimulation that Sherrington2' described in animals. All the children of less than 10 months of age that we examined demonstrated Babinski's sign, the manifestation of their reflex responses being similar to that described in the spastic adult.22 Nevertheless, it should be noted that there are differences in clinical interpretation of Babinski's 
